Nitric oxide donor molsidomine favors features of atherosclerotic plaque stability during cholesterol lowering in rabbits.
Rupture-prone atherosclerotic plaques are characterized by a thin fibrous cap containing numerous macrophage-derived foam cells and few smooth muscle cells (SMC). Decreasing the ratio between macrophages and SMC might favor plaque stabilization. Macrophages expressing inducible nitric oxide (NO) synthase become hypersensitive to killing by exogenous NO donors. Therefore, we investigated in cholesterol-fed rabbits (20 weeks 0.3% cholesterol) the effect of 4 weeks cholesterol withdrawal alone and in combination with the NO donor molsidomine on plaque size, cell composition, superoxide production and extracellular superoxide dismutase (ecSOD) mRNA expression in the atherosclerotic plaques in the aorta. Cholesterol withdrawal alone did not alter atherosclerotic plaque size, the increased superoxide production or the decreased ecSOD mRNA, but led to the formation of a thin subendothelial macrophage-free layer and reduced both vascular cell adhesion molecule-1 expression and cell replication in the luminal part of the plaques. Treatment with molsidomine (1 mg/kg/day) during cholesterol withdrawal did not affect plaque size but increased the thickness of the subendothelial macrophage-free layer consisting of SMC, and normalized both superoxide production and ecSOD mRNA expression. The latter findings demonstrate that molsidomine, when combined with cholesterol lowering, decreases signs of oxidative stress and increases features of stable atherosclerotic plaques.